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SUMMARY 


The purpose of this paper is to provide estimates of 
the number of persons engaged in R&D by performing 
sector in the natural sciences consistent with gross 
domestic expenditures on R&D in the Natural Sciences 
and Engineering (GERD-NSE) for recent years, and 
estimates of the regional distribution of these 
stocks. 


For 1978, the national stocks of professional R&D 
manpower (excluding support staff) are estimated to 
be 21,800 full-time equivalent person-years, of which 
some 6,000 are located in the Federal Government, 
10,,000° ins andtstry;* 57000 2H universifi €s5 "7008 in®* the 
provincial governments, and 150 in the private non- 
DProrit sector. 


This report shows estimates of the regional distribution 
of R&D personnel by performing sector for the year 1975. 
Inthe industrial sector, the’1975 estimate’ shows that 
one-third of Canada's R&D personnel is located in Quebec, 
56 percent in Ontario and 10 percent in the West. Ontario 
has 38 percent of the university research personnel, 
Quebec, 24 percent, and the West, 28 percent. About 46 
percent of federal R&D personnel are located in the 
Nationally Capital” Reston (Hull, Quebet G@ad®Ottawa, Ontario), 
20 percent elsewhere in Ontario and 5 percent elsewhere in 
Quebec. 


Of the total provincial government’ RGD manpower, itis 
estimated that Quebec has 34 percent, Ontario 39 percent 
and the West, 26 percent. 


Estimates of R&D personnel classified by educational level 
(Ba A MAG, Ph.D) are =lso-provided in this report. The 
proportion of graduate level researchers in the industrial 
sector increased: from 29 percent_iny Lo?) toi37 percent’ an 
1977. In 1971, 61 percent of the R&D personnel in the 
Federal sector possessed graduate level qualifications 
compared to 68 percent in 1974. The proportion of graduate 
level, researchers.fell £rom,64. percent in, 1971.to. 53. percent 
ing! D/O, atotne. provincial research inslitures, 
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INTRODUCTION 


This study is one of several monographs concerned with 
issues related to highly qualified manpower in Canada. 

The particular focus of this paper is to provide estimates 
of the stock of persons employed in R&D in the natural 
sciences (consistent with GERD!), by performing sector 
(government, industry and university) and by region. 


The inventory of researchers in the country is measured 
through a variety of surveys and imputations. For this 
reason, the statistics on R&D manpower presented in this 
paper should be regarded as approximations rather than as 
firm numbers. 


This study is organized as follows: Section A discusses 
the national estimates of R&D manpower stocks by perform- 
ing sectorjewith’ particular’ attention tordatansourcessand 
necessary assumptions required to use these data. Sec- 
tions B and C review the regional distribution of these 
stocks and the educational level of researchers, 
respectively. 


throughout thisestudy ''GERD'\ refers to gross domestic 
expenditure on research and development in the natural 
sciences (including health) and engineering. 


NATIONAL ESTIMATES OF RESEARCH TRAINED PERSONNEL BY 
PERFORMING SECTOR 


The manpower estimates provided in Table 1 are based on 
a number of data sources and the estimating procedures 
described below. These data pertain to professional 

and scientific manpower engaged in R&D activities in the 
natural sciences and exclude technical and other support 
staff. Manpower estimates are in terms of full-time 
equivalent man-years and include casual, ape sas ts and 
term employees as well as permanent staff¢. 


Federal Government Sector 


Data;:+Sources 


Federal R&D scientific manpower estimates shown in Table 1 
are based on the 1974 Federal Science Survey, conducted 

by Statistics Canada, and the 1977 and 1978 surveys which 
were conducted cooperatively by Statistics Canada and 
MOSST in conjunction with the Treasury Board budgetary 
estimates process. These latter surveys employ science 
addenda questionnaires, which are completed by government 
departments and agencies in conjunction with the Treasury 
Board call for main estimates. MOSST publishes details 

of the federal science surveys annually in Federal Science 
Expenditures and Personnel. 


Ao ob 


R&D PERSONNEL BY SECTOR 
NATURAL SCLENCES 


PERFORMER (FULL-TIME EQUIVALENT PERSON-YEARS) 

1971 1973 1975 1978 
PEDERaUCoOER ARENT 5,584 Eyece 5,638 5,866 
PROVINCIAL 610 668 675 712 
GOVERNMENT 
INDUSTRY ) 7,928 7,733 8,299 10,291 
UNIVERSITIES | 4,212 4,488 4,792 4,990 
PRIVATE NON-PROFIT} 135 139 140 142 
TOTAL 18,469 18.656 19,544 21,801 


SOURCE: STATISTICS CANADA, SCIENCE STATISTICS CENTRE AND MOSST ESTIMATES. 


Z 


A recent report by Statistics Canada provides estimatesuas 
researchers which are not materially different from the 
results of this study (Statistics Canada, “‘Annualehe vse 
of Science Statistics"; Cat. No. 13-212, Annuaieee 


Manpower Estimates 


The manpower data for the federal service are reported 
on the basis of the Public Service Commission bargaining 
group ‘categories rather than the-traditional R&D 

Lassi cations used éby)-S tatised cat Candda J Stati stics 
Canada states that this presepts only minor problems 

for international comparisons”. 


Since the manpower data are reported in connection with 

the budgetary estimates, the nominal reference period 

ueibhe stederal oiijscal. sveagayendime (March Gist sdlln practice, 
two time frames are used: continuing employees are reported 
as of September 30th and term, casual and seasonal employees 
arer reported “tor the entire fiscal yeany. 


Appendix Table A-1l shows the number of federal R&D 
personnel by year and PSC group from 1971-72 to 1979-80 
based on the federal science surveys of 1977, 1978 and 
1979 and the earlier Statistics Canada federal surveys. 


Appendix Table A-2 shows the number and distribution of 
scientific and professional personnel engaged in 

scientific activities for selected federal departments 

and agencies. Of the 26 departments who complete the 
science addenda of the main estimates, 7 departments 
account? fom9ilyn percent iof. the; rtotad tscrenuriuc personnel. 
The largest federal employer is Environment Canada which 
accounts hor f261 percent of: elds pdf ederaljrscitentissic employees. 


Some Problem Areas in Federal R&D Manpower Data 


The federal R&D manpower estimates are just that - 
estimates - and likely are less satisfactory in many 
respects than the R&D expenditure data which are 
collected at the same time. The origin of the problem 
ies: Gr the fact that R&D Ts an activityeand-aiso''a* job 
function which is rarely the subject of a separate 
Oreanieat wondl structure and «a Tull —time OCCUpaL lon. 
More “otten, R&D activities’ are "part of ‘a larger program 
including many other non R&D activities. Frequently, 
the major direct R&D costs can be identified through 
the accounting system, but the manpower requirements 


Jepecisrics Canada, ''Federal Government Activities in 
the Natural Sciences", 1974-76, Cat. No. 13-202, p.. 36. 


are by no means as easily allocated to R&D or to other 
job tunctions’ and activities. (he total sratrine tor 

the program would be known in some detail, but the 
proportion of time devoted to R&D, as opposed to adminis-— 
tration or operational requirements, is a matter of 
judgment by the person completing the survey questionnaire. 
Particularly in large government programs, it is quite 
difficult to summarize the activities of people in any- 
thing like the degree ot. detail | providedoby*&inanchal 
reporting systems. The problem is compounded over time 
if different respondents make different judgments about 
the allocation of human resources. These problems are, 
of course, common to all R&D manpower estimates including 
those of industry, the provincial governments and 
UNLVeESLCHeS:. 


A second problem*areéa’’ partrcularly an the” tederal 
manpower data, lies in the changing and evolving nature 
of the federal’ sti eénte program’ THere“ig ot a4 
specific program to fund science as such, but rather, 
science contributes in a greater or lesser degree to 
existing programs relating to energy, industry, mining, 
agriculture, etc. The total federal resources expended 
on science are really an aggregate assembled in the 
course of conducting the MOSST/Statistics Canada survey 
and are based on a departmental review and extraction of 
programs and sub-programs with a high scientific and 
technological content from the various programs of the 
departments and agencies of the Federal Government. 
Since the composition of the federal science program 
may change through time, the federal R&D manpower 
estimates are more ,vOlacm@ c= Cnacummcay wethioco so. 
operational programs. 


Industry Sector 


Data Sources 


Data on industrial R&D have been collected since 1955 by 
Statistics Canada from business enterprises, government 
enterprises and industrial research institutes and 
associations. Until 1969, the survey was biennial. 
Since 1969 all known performers of industrial R&D have 
been surveyed for odd numbered years and a sample, 
including the leading performers, has been surveyed for 
even numbered years. 


The surveys are conducted through questionnaires mailed 
out early in May. Respondents report expenditures for 
the two previous calendar years, estimated expenditures 
for the current year and forecast expenditures for the 
coming year. R&D personnel estimates are provided for 
the immediate past year only. Personnel are reported 

on a full-time equivalent basis and include professionals 
and supporting staff. Professionals, as reported in 
Table 1, include scientists and engineers and senior R&D 
administrators. 


Manpower Estimates 


The estimates of R&D manpower in industry shown in 
Table 1’ for the years’ 197%," 2973 vand*1975% are" taken 
directly from the industry survey data as reported 

by’ Statistics) Canada’ }4 The estimates £6t°1978 510 ;091) 
was based on the trend in the value of R&D per 
professional researcher during the 1970s. Appendix 
Table A-3 shows recent data concerning the value of 
R&D performed and the number of industrial researchers. 


The number of scientists and engineers engaged in 
industrial R&D by industry group and education is shown 
in Appendix Table A-4. The firms most likely to employ 
graduate level scientists and engineers are related to 
the electrical and chemical based industries. These two 
sectors employ over half of the graduate level scientists 
and engineers. 


Problem Areas 


The number of researchers in industry in 1978 is probably 
somewhat lower than indicated here. The reason for this 
is the method by which the 1978 figure had to be 
estimated. The last Statistics Canada survey shows an 
R&D expenditure level of $855 million for 1977, and 

9,685 researchers, implying a significant decline in 

real R&D per researcher compared with the earlier years 
($94,000 compared with $105,000 in 1975, in 1978 dollars, 
see Appendix Table A-3). The 1978 level of R&D per 
researcher is calculated by log-linear trend*. The decline 
in R&D "output"! per researcher for 1977, implied by the 
survey, requires further analysis. 


Since the publication of this report, Statistics Canada has 
provided estimates of industrial intramural expenditures to 
1979. However, no new estimates of industrial R&D personnel 
have been provided. (Statistics Canada ''Annual Review of 
Science Statistics'', Cat. No. 13-212 Annual, 1979.) 


UNIVEPSLEY toeCctor 


Data’ Sources 


It is really not known how many researchers are located 

in Canadian universities... Sihere-1ssnorscurveyszor 

university; R&D, as im government orsandustiy.s. here are, 
however, reasonably accurate records of the number of 
full-time university teachers, by field of teaching, 
available from the UCASS~ file*atectarestiesmeanadas= For 
some of the granting councils' programs, the number of 
teachers who apply for, and the number who receive 

research awards or grants, are also known. The number of 
graduate students by field of study is also available 
through the USIS® data file at Statistics Canada. In order 
to use any of these data sources for estimating researchers 
at universities, ;it.is necessary, to.tormulate,ecrtain 
assumptions. 


In developing the national science statistics, the Science 
Statistics Centre calculates the number of university 
researchers based on the number of full-time university 
teachers in the health sciences, other natural sciences, 
and the social sciences,.and a set, of research: coetticients. 
These coefficients are estimates of the proportion of time, 
on average, that a university teacher in each field is 
assumed to devote to research. The coefficients used are 
30:40. and).J5s percent’, for health, ?other natural sciences 
and social sciences, respectively. This is the procedure 
that was followed in developing the estimates of the 
university researchers in this paper/. 


Statistics Canada, University and Colleges Academic Staff 
System (UCASS), Ottawa. 


Ocratiatics Canada, University Student Information System 
(USI SA44. Ottawas 


In itsrmost. recent<review of, R&Drmanpower,, Statistics 
Canadas used, arratio, oth, 30)formaidenakuraliscaence 
fields. Thus, these estimates of R&D manpower employed 
in the universities are lower than the MOSST estimates. 
See Statistics Canada, "'Annual Review of Science 
Statistics! Cats, No. 13-242-Annuats—1979- 


Manpower Estimates 


bewicpexpected. thatsbetter data. bearing. on the question 

of research coefficients, may be forthcoming in the near 
future. A joint project of CAUBO-CCFUR8 is directed 
towards determining the costs of university research, 

andaa .nesulit.ot this exercuse, wil Labe a set on.empirically 
based research coefficients, hopefully with a more detailed 
breakdown by teaching field. 


It was decided not, touwuse the number ot applic¢ants.and 
award holders of grants and post-graduate scholarships 
Erom the Grantine, Councils as estimates ot the number of 
UNLIVETSLLY researchers. Lor .two.neasens.».bbrsie, the 
councils, while significant contributors to the funding 
of university R&D (about 50 percent of sponsored research 
in recent years) are by no means the only supporters of 
university research. One is left, therefore, with a 
question as to the number of non council supported 
researchers who are working in the universities. More- 
over, university professors also engage in ''free time" 
research which is not directly supported by external 
funders. 


A second major consideration is the problem of deriving 
full-time equivalent man-year estimates based on the 
number of applicants or award holders. It is a moot 
point, working from the number of council award holders, 
as to the time, on an annual basis, that a researcher 
actually devotes to research. On the whole, the number 
of researchers supported by the councils is not a 
practical data source with respect to the problem of 
estimating equivalent research man-years engaged in 
university, R&D....Similar problems ?arétinvelvedvif the 
graduate student and scholarship data bases are used. 


8 


Canadian Association of University Business Officers 
and the Canadian Committee on Financing University 
Research. The CCFUR released its report entitled 
WRepore %i the sRelortstudysén thecCestsCot University 
Research" in December 1979. Appendix "E" to this 
report contains relevant information on the allocation 
Omicacuity time, to wesearch. 


Problem Areas 


The previous discussion on data sources identified the 
main problem area as the lack of empirical data on 
university researchers, either by means of direct survey 
or by means of research coefficients based on time diaries 
or other methods. The diary method has been used in other 
countriés (Britain and United States, “for example) and is 
a well established technique. The coefficients used in 
the Canadian estimates, although they are based on assump- 
tions; aré in “tine with those used “by “otner countries for 
the same purpose. 


Provincial Government. Sector 


Datbaymoeurces 


There are two main sources of survey information on 
provincial, government. activities in the,natural sciences: 


bs sPrevinciak ‘cCoverntien& Activ Gres in 
the Natural Sciences; and 


2. ‘Provincial "Non—Profite Industri 
Research \Instirutes? 


Statistics Canada surveys have been conducted annually 
on behalf of the participating provinces since 1974 in 
Nova Scotia, Qntariorsand Alberta and jsinee Al97s in 
Saskatchewan?. British Columbia was included for the 
Eirst ‘time .inol9A/ + “Bhese+surveysHcolbLect «data on 
expenditure and manpower and are used as a basis for 
estimating provincial R&D expenditures for the national 
GERD statistics. 


Estimates for Quebec are prepared from reports in the 
series ''Inventaire de la R-D au gouvernement du Québec 
1972-1973" and the provincial government expenditure 
estimates. Due to the extensive estimating required, 
provincial distributions of the national estimates are 
not provided by the Science Statistics Centre of 
Statistics Canada. However, for background purposes, 
Appendix Table A-5 shows the intramural R&D expenditures, 
R&D professional staff, and expenditures per scientist 
from the 1975-76 surveys for the provinces where survey 
data are available. 


9 : sae : Per 
Nova Scotia no longer participates in these provincial 
surveys. 


Provincial research institutes are surveyed annually by 
Statistics Canada and certain statistics-are,.available 


from 1963. These surveys provide data on expenditures 
for R&D and the number of scientists employed at the 
institutes. The personnel data, however, are in terms 


of numbers of staff but not full-time equivalent man- 
years which presents a problem in terms of aggregation 
across performing sectors with a common unit of measure. 
Estimates of the number of scientists and engineers 
employed by the provincial research organizations are 
shown in Appendix Table A-6. 


Manpower Estimates 


pIinee Mol all sprovineesrare.covered.in.the provincial 
surveys, it was found necessary to base the national 
estimates of provincial R&D man-years on the provincial 
R&D expenditure estimates of the Science Statistics 
Cenpresot.Statisties Canada. ~3AlSo...1i0+VLewnor the fact 
that the provincial research institutes do not report on 
the basis of equivalent man-years, it was decided to 
derive the total provincial R&D professional staffing 
level (provincial governments and institutes) from the 
total value of provincial intramural R&D and the R&D 
performed by the institutes. 


The calculation involved dividing the value of total 
provincial R&D performed (including the provincial 
research institutes) by the assumed output per researcher. 
This assumed output was the average output per researcher 
in the Federal Government. Appendix Table A-/7 shows the 
historical data used in these calculations. 


Some Problem Areas 


The main problem area in connection with provincial R&D 
expenditure and manpower data lies in the coverage of 
the.provancialwsurveys; poLuce,theqAtlanpticrprovinces, 
Quebec and Manitoba do not take part in the provincial 
Survyeys,rLheascience StatisticemCentre.of Statistics 
Canada must estimate R&D expenditures for these 
provinces when developing the GERD statistics. 


=O) 


The Private Non-Profit Sector (PNP) 


Data Sources 


The 1978 Annual Review of Science Statistics!® included 
this sectorPtorfthe firsts timeras a*separace cunder aud 
performer’ ot; RGDVine thernattorar, CLuapeser tes . = iceet Wr 
sector consists ot Tour types” of insti Cucrons. “ private 
foundations (e.g. Atkinson Charitable Foundation) , 
voluntary health organizations (e.g. Canadian Heart 
Foundation), associations and societies (e.g. Canadian 
Medical Association) and operating institutes 

(e.g. Alcoholism and Drug Addiction Research Foundation). 


Estimates of R&D performed in this sector were based on 
the Statistics Canada 1976 survey of private non-profit 
institutions: The -vatue ot KheD*'rs smalT compared Co 
other sectors (about $19 million in ’1978), but. the PNP 
sector is important as a collector of funds from business 
and individuals for research projects which are largely 
performed at Canadian universities. Provincial govern- 
ments provide about 60 percent of the funds for research 
pertrormed” in" ther PNP sector*atserr: 


Historical estimates of R&D performed in the PNP sector 
were based on the distributions of funding provided in 
the previously noted 19/76 survey and the assumption that 
expénditures had“incredsed”’ by 48 percent *péer=vyear,, L963 

to 1197/7. While“ this, is%elearly an’arnbitrary-~assumption, 
the dollar values involved are not large and the absolute 
size of any: error’ is not*significant™in=terms’ of, its 
impact on aggregate GERD estimates. 


R&D -hersonne! 


The 1976 survey of private non-profit institutions did 
not? coblect'"statistires on@key. personne LAeer ore theapurpose 
of preparing national estimates of R&D personnel, the 
value of R&D performed in the PNP sector was divided by 
the average of R&D per researcher in the federal govern- 
ment. Sector. ~ Thee results,of tenese-caleuLaritons, for 
selected. Vearee o/ tat Om lo) Oa es TONG mre pe cilia. 


Tope Soles Canada, "Annual Review of Science Statistics", 


Cat. No. 13-2722 Annual. Bono 


sy i is 


Problem Areas 


LheaPNP sector, 15:important. largely in. the~health 
research field. The funds directed to university 
research from the PNP sector are identified by the PNP 
survey and also in the university accounts as sponsored 
research funds. However, some PNP funded medical 
research is also carried out in hospitals outside of 
the university financial reporting system, and to this 
extent the estimates shown for PNP performed research 
are underestimated. 


It would be desirable for future PNP surveys to clarify 
theridentity of R&D «performers inorder to capture this 
research activity. 


ee 


REGIONAL DISTRIBUTION OF RESEARCH TRAINED PERSONNEL 
BY PERFORMING SECTOR 


The regional distribution of professional R&D manpower 
by performing sector for the yearml?7 speeheqyear, for 
which data are available for all sectors, is shown in 
Table 2. 


In the industrial sector, the 1975 estimate shows that 
one-third of the R&D personnel is located in Quebec, 

56 percent in Ontario and LONpercentsimptheswest. fhe 
most recent data, L977; indicate that [he nopertton 
of R&D personnel in Ontario has increased slightly to 
58 percent while the proportion in Quebec has fallen 
tos Sle pencent..- 


Federal Government R&D personnel are located in the 
National Capital Region (Hull, Quebec and Ottawa, 
Ontario) (46 percent), elsewhere in Quebec (5 percent) 
and Ontario (20 percent) and in the West (20 percent). 
This 1975 regional distribution of federally R&D personnel 
had to be based on the earlier Statistics Canada federal 
survey which provided a regional breakdown of research 
personnel. A 1979 publication by Statistics Canada 
indicates that these Pep outta have not changed 
significantly from 197512, 


Estimates of:ithe regional capacity of samiversi ty R&D 
manpower were based on the distribution of full-time 
university teachers in the natural sciences, as 
described in the previous section. Manpower resources 
are located in Quebec (24 percent), Ontario (38 percent) 
and in the West (28 percent). 


Lhcratistiies Canadas Service Bulletin aNialiie.. Nowe, 
Catctinoe e003 


lZStatistics Canada. Science Statistics Gentre,, “List ene 
of Federal Scientific Establishments 1978-79", Statistical 
Tabulations, 1979. 


As noted in connection with the provincial government 
R&D manpower estimates, it was not possible to secure 
an "official" regional distribution for provincial 
expenditure data; however, a distribution was estimated 
from partial provincial survey coverage, as shown in 
Table 2. Provincial research manpower is located in 
Quebec (34 percent), Ontario (39 percent) and the 

West (26 percent). Table 2 also contains provincial 
research institute manpower estimates for 1975. 


LABLEY 2 


REGIONAL BISTRIBUTION OF R&D PERSONNEL - i975 
NATURAL SCIENCES AND ENGINEERING 


PERCENTAGE DISTRIBUTION 
PROVINCIAL GOVERNMENT 


— ee ee ew ee dines wate ee re we ee me ee ee es ee ee ee ee 


INDUSTRY. UNIVERSITIES TOTAL INDUSTRIAL FEDERAL 
PROVINCIAL RESEARCH GOVERNMENT 
(A) INSTITUTES iC} 
(B) 
ATLANTIC ; 0.8 10.7 1.3 ice 2.2 
GUERES 33.3 23.2 33.8 12.1 E54 
, 
NATIONAL CAPITAL } e = F a 45.7 
REGION <D) 
ONTARIO 55.7 37.8 39.9 19.5 20.7 
MANITOBA & 1.2 10.5 S.1 12.8 7G 
SASKATCHEMAN 
ALBEPTA ; 4.7 13.0 26.5 6.4 
BRITISH COLUMBIA | 4.3 : 7.8 15. es 
! 
NUT & YUKON 2 = = 2 0.3 
TOTAL 100. 100.0 100.0 10.0 100.0 


SOURCE: STATISTICS CANADA, SCIENCE STATISTICS CENTRE AND EDUCATION DIVISION. 


(43 PROVINCIAL DISTRIBUTION ESTIMATED BY MOSST FROM PARTIAL PROVINCTAL 
SURVEY DATA. INCLUDES INDUSTRIAL RESEARCH INSTITUTES. 


(By) PROVINCIAL NON-PROFIT INDUSTRIAL RESEARCH INSTITUTES. 


(C) DATA AVAILABLE GNLY FOR PERSONNEL ENGAGED IN ALL SCIENTIFIC 
ACTIVITIES CINCLUDING R&D}, 


(D} THIS CATEGORY IS AVAILABLE ONLY IN FEDERAL GOVERNMENT BATA, AND 
RELATES TG THE HULL, QUEBEC AND OTTAWA, ONTARIO AREA. 


NOTE: THE REGIGNAL DISTRIBUTION OF PRIVATE NON-PROFIT RESEARCH 
PERSONNEL IS NOT AVAILABLE. 


EDUCATIONAL LEVEL OF RESEARCHERS 


The available industry, federal and provincial institute 
surveys provide information on the educational level of 
professional staff. Table 3 summarizes this information 
for selected years (1974 is the most recent data available 
on educational level for the Federal Government). As can 
be seen, there has been a general trend towards staffing 
at higher degree levels in industry and in the federal 
service. In industrial R&D, the proportion of graduate 
level researchers has increased from 29 percent to 37 
percent, from 19/71 tomlo7 7s) ine the*téderal=seeter 

68 percent of the positions were staffed by graduate level 
researchers in 1974compared’ to 61 percent "in 19715" At 
the provincial institutes, the proportion of graduate 
level researchers fell from 64 percent in 1971 to 53 
percent in 9liv7iéee 


TABLE 


EDUCATIONAL LEVEL OF R&D PERSONNEL BY PERFORMER 
NATURAL SCIENCES AND ENGINEERING 


PERCENTAGE DISTRIBUTION 


INDUSTRY PROVINCIAL FEDERAL 
INSTITUTES GOVERNMENT 
"971-1975" 1977—=SS71—~*«S7S" 1978" «19711974 
BACHELOR | 70.6 64.0 63.0 35.9 39.4 46.9 31.1 27.8 
MASTER | 14.9 18.5 19.8 26.3 29.6 23.1 22.8 23.4 
Pio Sacer e 7.8 31.0 32.0 38.1 44,3 
NO DEGREE} ~ - ~ - - a aaah, 
TOTAL | 100.0 100.0 108.0 100.0 100.0 100.0 100.0 100.0 


ee eee ee eee 


SOURCE! STATISTICS CANADA, INDUSTRIAL, PROVINCIAL RESEARCH INSTITUTES 
AND FEDERAL SURVEYS: CAT. NOS. 13-202, 13-€09 AND 13-212. 
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APPENDIX TABLE A-2 


PROFESSIONAL RESEARCHERS AT FEDERAL RESEARCH ESTABLISHMENTS 
(NATURAL SCIENCES } 
(PERSON YEARS) 
1978-79 . FER CENT. 


ee ee in a ee ee es ee a ee ee ee a ee ee ee 


AGRICULTURE 1,020 14.2 
ATOMIC ENERGY OF CANADA LIMITED: 639 8.9 
ENERGY ! 907 12.6 
ENUIRONMENT ! 2,027 28.2 
NATIONAL DEFENCE ! 553 7.7 
NATIONAL RESEARCH COUNCIL 1,058 14.7 
NATIONAL HEALTH AND WELFARE ! 369 5.4 
OTHER DEPARTHENTS AND AGENCIES | 616 8.6 
TOTAL 7,189 100.0 


SOURCE; STATISTICS CANADA, SCIENCE STATISTICS CENTRE, 
“LISTINGS OF FEDERAL SCIENTIFIC ESTABLISHMENTS, 
1978-73", FEBRUARY 198@. 


NOTE: DATA ONLY AVAILABLE FOR THE SCIENTIFIC AND 
PROFESSTUNAL CATEGORY. 


18 


*2L6T OL T2673 “YSHONVSSEY Yd SSBYNLIGN3PdKS ABH JO SANTA Y¥1100 LNYLSNOD SHL NI dN3dL 
OIWHLINYDOI-IWSS SHL NO G3S¥E C3LYWILSS SeM BL6T NI SaSHONHSSAY JO BS3EWNN SHL t3LON 


*6L6T “8S ‘ON SE *10N “uNIL3ETING Z0INNIS SOILSTLYLS 
BONSIOS. GNY “EQ@2-ET °ON °LOO ‘eHVOUNYO NI SSENLIGNAdXS GRY TWIYLSNGNI« “YCYNYO SOTLSILYLS + 320uNn0S 


oe ee oe oe oe we wo em ee oe 


816 °O6 T60OT $°L26 816°@6 160 ‘QT S*L26 18467 | SLYWILSS 
926 °E6 §89‘6 4°606 42°88 §89'6 6° rS8 est | 

208 'bOT 662°8 8°698 926 C8 662'8 5° 969 iSest | 

T6L°SOT e21'8 L* Peg Eee ‘bd e2t’s $°€09 Iyest |¥l¥d AaNUNS 
QES ‘COT EEL ‘S 9'208 2h6 “9 E64 %4 2° 209 feLet | 

BEO‘LOT 826° 9°8b8 9658S g26'd S°y 9p [Fest | 

MSHORNSSAY = SUSHONWSSAY C1IM) NSHOMvESSY = SNBHONYSSTY (11M) 
AZ2ONBIX3 GRY _MSGWTIN | SONSEKS GRY 7" GNSEKS ORY USEWON ___ 7 NSS Oe 

SUUI10 BLBT LNYLSNOD Syv1100 LNSYUNd 


BLET - HSMOdNeW TVA AYLSNGNI 40 SLYWILSS 


€-V ATaVL XICNdddV 


APPENDIX TABLE A-4 


INDUSTRIAL R&D PERSONNEL BY INDUSTRY AND EDUCATION - 1977 
(SCIENTISTS AND ENGINEERS) 


INDUSTRY EDUCATION 
BACHELORS MASTERS DOCTORS TOTAL 
MINES AND OILS ! 205 Se Se 3@5 
CHEMICAL BASED 1,283 303 586 2,172 
WOOD BASED ! 222 56 174 449 
METALS 7 452 118 139 7e9 
MACHINERY AND TRANSPORTATION 1,268 270 108 1,646 
EQUIPMENT 
ELECTRIC 1,607 723 318 2,648 
OTHER MANUFACTURING ! 87 17 12 122 
OTHER INDUSTRIES 979 384 274 1,634 
TOTAL 6,103 1,921 1,661 9,685 


SOURCE: STATISTICS CANADA, “ANNUAL REVIEU OF SCIENCE STATISTICS", CAT. NO. 
i3-21e, ANNUAL, 1979, 
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APPENDIX TABLE A-6 


PROVINCIAL RESEARCH INSTITUTE PERSONNEL BY EDUCATION 
(SCIENTISTS AND ENGINEERS, SELECTED YEARS) 


SCIENTISTS YEAR 
AND 
ENGINEERS 

1971 1973 1975 1978 
BACHELORS! 122 190 173 226 
MASTERS | 87 112 131 116 
pocTors | 128 140 140 154 
TOTAL 337 442 449 503 


ee ee ee 


SOURCE: STATISTICS CANADA, "ANNUAL REVIEW OF SCIENCE STATISTICS", 
CAT. NO. 13-212, ANNUAL, 1979. 
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